Evaluation of the radiosensitivity of the oxygenated tumor cell fractions in quiescent cell populations within solid tumors.
Labeling of all proliferating cells in C57BL/6J mice bearing EL4 tumors was achieved by continuous administration of 5-bromo-2'-deoxyuridine (BrdU). Tumors were irradiated with γ rays at a high dose rate or a reduced dose rate at 1 h after the administration of pimonidazole. Assessment of the responses of quiescent and total ( = proliferating + quiescent) cell populations were based on the frequencies of micronucleation and apoptosis using immunofluorescence staining for BrdU. The response of the pimonidazole-unlabeled tumor cell fractions was assessed by means of apoptosis frequency using immunofluorescence staining for pimonidazole. The total cell fraction that was not labeled with pimonidazole showed significantly enhanced radiosensitivity. However, a significantly greater decrease in radiosensitivity, evaluated using a delayed assay or a decrease in radiation dose rate, was observed in the quiescent cell compared with the total cell population. Overall, the quiescent cell population showed significantly greater radioresistance and capacity to recover from radiation-induced damage than the total tumor cell population. Thus we believe that the subfraction of the quiescent tumor cell population that was not labeled with pimonidazole and that was probably oxygenated is a critical target in the control of solid tumors.